Spectral and 3D model studies of the interaction of orphan human cytochrome P450 2U1 with substrates and ligands.
Cytochrome P450 2U1 (CYP2U1) has been identified from the human genome and is highly conserved in the living kingdom. It is considered as an "orphan" protein as few data are available on its physiological function(s) and spectral characteristics. Its only known substrates reported so far are unsaturated fatty acids such as arachidonic acid (AA), and, more recently, N-arachidonoylserotonin (AS) and some xenobiotics related to debrisoquine (Deb) and terfenadine. We have expressed CYP2U1 in E. coli and performed UV-vis and EPR spectroscopy experiments with purified CYP2U1 alone and in the presence of substrates and imidazole and pyridine derivatives. Docking experiments using a 3D homology model of CYP2U1 were done to explain the observed spectroscopic data and the different regioselectivities of the oxidations of AA and AS. The UV-vis and EPR spectra of native recombinant human CYP2U1 revealed a predominant low-spin hexacoordinate FeIII state. Imidazole (Im) derivatives, such as miconazole, acted as FeIII ligands, contrary to ketoconazole, whereas the previously described substrates AS and Deb led to "reverse type I" difference UV-vis spectra. These data, as well as the different regioselectivities of AA and AS oxidations, were supported by docking experiments performed on our previously reported CYP2U1 3D model. Our study describes for the first time the mode of interaction of several FeIII-heme ligands and substrates with the active site of CYP2U1 on the basis of spectroscopic and molecular docking data. The good agreement between these data validates the used CYP2U1 3D model which should help the design of new substrates or inhibitors of this orphan CYP.